Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 



2001-345250 



(43)Date of publication of application : 14.12.2001 



(51)lnt.CI. 



H01L 21/027 
G01B 11/24 
G03F 9/00 



(21) Application number : 2000-164352 (71 Applicant : CANON INC 



(22)Date of filing : 



01.06.2000 



(72) Inventor : INE HIDEKI 

CHITOKU KOICHI 
MATSUMOTO TAKAHIRO 



4 

--.» 

iK 
K 



(54) METHOD AND DEVICE FOR ALIGNMENT, PROFILER, ALIGNER, METHOD OF 
MANUFACTURING SEMICONDUCTOR DEVICE, SEMICONDUCTOR MANUFACTURING 
PLANT, AND METHOD FOR MAINTAINING ALIGNER 

4 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the shape of a 
mark measurable without contaminating nor breaking the 
mark. 

SOLUTION: In a method for alignment including a step 
of aligning a first object with a second object by detecting 
a plurality of marks on the second object W by means of 
a mark detecting means in order to expose the pattern of 
the first object on the second object W and a step of 
obtaining an offset to be reflected in the detected results 
of the mark detecting means by measuring the shapes of 
the marks on the second object W prior to the aligning 
step, the shapes of the marks are measured by means 
of a shape measuring means 63 having no possibility of 
coming into touch with the marks and the measured 
results are calibrated on the basis of another shape measuring means 64 having a possibility 
of coming into contact with the marks. 
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HWFiWtoMiffl] 

w-fcommmi-z z t izx <9mm~?-m\a* 
at: i stfiaasatRiftt^* * h £#&igt 

« MlB v - ? t ffiftW - & "Tffittw* v >J#KifSffla <£ 

jRfctuw&ioifcsrf * - fc fc ttmm i t 
=fW) mm&mm®it±mm\mm°hh z t & 

tfcwtfra ; fc &#afc-ri»w*ii i ~3ovYf ^ 
mmfto z fc ntst-fi. fw<ii4 tiBa^ea^ 

H»SBH6] ^§tLSmiBH2ft#:^ffi»l»Ji^ 
fi=3 £ fc Sr#mfc t&IM l -5 twf ttij* l JlfcfB 

[ 11*31 7 ] 11*31 1 ~ 6 vftltp0)W8.&£jm 
fc. HulB{4H^ffl«v-^«^^MlB^2JB«ff)ffl 

i 0 , £tLtmf£» 1 »«fts^a^fflsfc-rs 

RiE^it LTtf-i|iJ1-|»«IEItSy*Sfc ££»r4 £ fc £ 
#Sifc-ri>TD7r-f 5. 

Mzmttt * a - * o&tt * mm<o ^i^-fh-tzt 

i6&%j<u~i;<DUi;xh(Dmw\mz&tt&zcDv~ 
tcmmmzm 1 tsxrm2jimm^stvim tx 



^tm i M<rfflgm& izm^\ ->r i«ib«ue * ttt fc <o? 

*5£fc*#afci-6ll*B8tlH««TP7T-f 7, 

[aw&s 1 0 3 wtffimwzmi. mam%x&. 
mm* 

[ IIjKM 12] If $ JH 1 1 IB«coR*gM fc*J we N 
•y h 7 - 7 ffl V 7 h 7 x 7 £ HffTl> 3 f t° A - ? fc S: 

v-? L-C7 r -^asti £ fc L^saei 

So 

mmm^mm-mm^titzxmmm^y h v-v iz® 

7i-xJ bbIBt ±l,zim L . IflBi'hiS^ >y 
YV-?£ftLXffi ! -9'<.-Zfrt>tiffli:&Z>Zt$: 

^smz-t h wm. 1 2 Entosai . 
[it *ii 1 4 ] ffljRii 1 1 mmnmmmzizts&n 
rn^mmm&m.mim#mm.mzm.thx 

Sftr^ ^^Sit-t^i8fc &^rr S £ fc t#8tfc-t 

[«i 1 5 ] mmmmmm^-^j^v r*«y 

h 1 7-^TlSig-ri.l8fcs iflBn-^x y <y h 

r-^a€-ri.i8fc fe$fefcqrt*ii*3i 1 4Ktt«o 

[|f*JI 1 6 ] mflBE3egS^<yr fc L < l£x-Hf 

x7?-tx LXT~9ftm£Zr>xmaBmm.0>m 
. fc i< i±m^mwmmmt \m&m 
fc <mxmBS>w* vw-? *d-lxt- 

[fi*ii 1 7 ] h*ji 1 1 mwmmmz'&tj&m 

U Tl- 7b7-?t, sgn-^^x y 7* -y b 

-t&y-b7x>fs*u miE»5t^a»co^<fcfc 
i &tzmt&ism : r-fm.mti>z t %*imz Lti¥ 

imm 1 8 ] mfawmMizm.mztitz wi 1 
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[0001] 

s I s vls ii»il^l?WA?-yi>)xy\t 

mtkwmxm, & ^mzmmmMwrn-xmizmt 

k mmx V *4 t k ^ kT& 2> # „ #HJKWCi;i 
[00 02] 

[«*coe«] ¥m#mmmmmKmwizisux 
mss^-y^xAMj^ x *)m\m\Mix*®.&m 

yn&mmMnmimmmnm (na> kiw 
*t<£frf & ; t mm u mmm mmz txm 
m%vN A£^<-t mmim*?. mm.skzx'o 
mm&itLx. MHismx o i*su i ox^y? 

4 8nm^l9 3nnu § £> fcfi 1 5 7 nm£fSffl-f6 
H**-ffi«^ff^T*)tLTfc 0,193 nmOKftjfcH 

[0003] 0^A^-yc7)iaifH-fWc#v\ 
A-k ^x/^fiK£€£ff d iifc^xAHifcMTiJ^ii 

(OTs r^JJ^j l^o. ) s ffljttfHe-NeU 
— f<0^«^t-J>& 6 3 3 nml;tfflt5W* 
* . SttTtt , Hffl-f fc3 fit V \h 7 =y A ^ > > Oft 

It £ t -P£#> , ffi3K3fet b-oXUi^Xh COMfflmt ffi 
#*£75-Y*VhfcffiRW-4i:, yy'-XhSriBO. 7 



k=FWtz>zkiz£-ox, mmuzmz^mtim^ 
u mm-itb^hm^m^Lx^. v^xvmm 
xnmm^xmmx'fct) . u : Jxhi2mmta 

[0004] ZZX\ #\mAl> . biOjg^W 

sv^as3K3e*ffl^tacg^iisa*. 3-3 

2 3 0 3 2- 13 0 9 0 8 

mmmimftftizm 75 a 
^m-hmm^zauxmiEth. ^tovhfmxft 

TTL^779>-X (Of f ax i s) jrftkmftlX 

tiTV^75-Myh fc ^ fc'^^xy \_L<07 5 

>f ^< y Y^~9<D^m C C D 7^C0fim«^± 

tsfts-fr, ^omMft^^Hm^aLT^xAeg^ 

fc. t^h'y-f-f (HflBSnyh^xh) »^<7)k^ 
7 0nm]y±(7)t<7)Srffiffl-ri»W-e\ iOTSBWiraH 

[0005] §(ot*tBISA{±, T^^^yhifi^iA 

M'fcWIS (Wafer Induced Sh 
i f t) kB?imT^STn-fe^x9-SrS?ffi-ri,^ 
t LTs ^"7-fe>y h7^7^f i (Offset Ana 
lyzer) bW&i/XTJ±cr>M£$'tT->X^& , WI 

S<D— Mk LTs rn*X^HtJ:077^^yb-7- 

sWtffeilft. «ffi»AS<lfc^^CMP (Chem 
ical Mechanical Polishin 

g) xwgizm&ymtTv-txfc&^xte.. mmz 
7?j*yh ~?-?(ommimmb ^ 0 , ^ , 

— ^Eieoio^fg^x^-^t^-ii:, »«lrfiTS 

[0006] z.<nko%rru*.x\iz5:*)77 4xvY^ 

-vwtfflfflm&t&z-b izx m%%fc£m-t& 
^^uoffl^fw^fiffl^-frofctoo^xy^a^aj^^- 

s^a^K-fc^r, ^xyN±co75^^yi-tffiffl 
•rs m-commn^-^commm^u'jx y-mmb 

f^T'AFM ( A t om i c Force Micros 

cope; u : fwjmem) mwuyri 5 ( p r o 

filer; i*»t«) {C i D fhfflU b . f«^y 
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A F M l£«Tn 7 r >f 5 •Cf+il L , «■ v - ? 3 ft 

-^■di d fc^b*fcl^)^7-fe v b $7 
-fc h 7* 5 4 f fc fc fc LT V M» . 
[0 0 07] 03(3. Hl^cOT7^^y hV-^co±i- 

mdp<n&774 x V h AMteftjSLTSUSSixT 
H4 fcjp-f <£ 3 &s ^ ^wc mp fc m$tix^& i> <of 

S'a <y ht'^T^^^yhV-^AM^Vj/'XbM^ 
(0^3 >y b T1£#M$rC#> "9 , *^|*f»tt#tefrTK 

[0008] ^7-fe-y hr-fyj-tiz&^xmmt&y 

imMi&<n1>W^'fti<W%r&X'i> , tiM*ffitefi>(D 
fo&titb, %rxi7 7 -f JX'U'Jx vmmiJEL < tfiflj 

■rsc:t{±Eirr*s. M^JfAFnrai. nisi 

fc1?-yr^fc5Sr*MWft*<0U^>^Hfc, Tn-7 
fc Df HfftT V ^ t, <0 fc WlfflBtt vCfHPtf S <9 

x\ uiSAhcommmmwign^K t-Ww % 

7°n7 r ^fcfcwct , 3y7*-^;P^tt}^^. 

0. 5/zm^§^fc?*<&-oTVv&fc#) % nV7*-^ 

c0HJW±»ffc 1 . SSBtC* 1 ?. 0. 5/1. 5 = 
0. 3 3Atm<7)JJ$Sr^MT^I.ny7^— Lft 
WUr&kftVv 0. 3 3^m^«rC#l)3>'7*- 

□rn a#o . gtttcDmmttmnmtffoit: 

< 5r 9 , KfM^attWfcS: & . * fc, V i?x h * 
ttfc J: 5fc«>. if yWrl^* )-T"kftIiMff£fc-f ■?> £ fc 

t±T*£ \ miliKrFU VX Y X1± . U&MMB 
X'^km^mm<^^^tzib. 7°u77-i7<n% 



X h T «y L ^JSH fc * £ . 
[0009] fiUiWl* t J: 0 s SMrCfis ^7-b «y h 

M^|^«7P7 r 7 * ft*flrv\ * 
H , £ ^ a F M^> s M^^t^^rn 7r^f5(:o 

[00 10] 

[|&BJft*$LJ:3fc-f-£fRgI] L*»L-«»fes *T* 
l^]^^tgS:S5fe LT AF M^|4|t5^7°n 7t47*& 
mth fc s ?XAH^<^JfeO»rt gtt* 5 'J> 4 £ fc JBJ 
Lfc„ £<7)HH{i;, AFM^MiM7D7r-f5tfev^ 

x\z. ftfflfifcfcffifflt^v^t. -e^n^ffa 
zt£h&. mm. AFM-ctt, *«>&tf>» official 

*Sil«!lffil:LTV^!5<, HI 6feiStJ:dfe, >>x/n 

tM*^^«Ofl-»MiT-wrslT-A FM fc >7X/\|8J#3£ 
<fc^T-g> J; 7^-*^-. AFM«7n-7*2)d s l@'7IA 

$Lt%^CDX\ ^mt. 7°P-7'2?:Jg^7]^l=^il 

7°n-7 J ^miJl^Bfc5S<®Mtl>c: fctiJ: < * 9 , £ 
*ifcJ:-?T7n-7*<0JBtt#^U W-aW*^t.t 
dti^Tn-ycD^^^^-Hfc^oTfeD. 

[oon] 7o-7*o#«t{iv'U ay%ff)i><7)Tb& 
i)K Ztitf^>\<r)7°u^xUttfcm<W&tZ>cr)X\ 

z&kwmvs hthxh. w&mmifix)v-rv 
hmrmmt**) . tsmtitwi. tti. wxv 
mmcox o i,z^M^h^mmtt(ox\ ^<mmt 
& t s mmzm-oiix it 5 mmh ht . £««^- 

ifcam&StU **0^7-te-y hr-f^^-f'cos&msr 

#t5C<07*n 7 t >f v * r«ftft<0 "TflBttW* * 7*n 7 y >f 
5 J t«SU *7°o7r^7«oJ;o^^t#«Mlt 
a^^W^WSr. rjg|t| ! (7)p]-tgtt(7)^v'>7' > P7T'f 

7 J fc^ig-tl.. 

[0012] «0Jl{i. ifoj; d iS^a^ffiwPfflast 

«», fl*&«ri6. flate-tfiar rn7H?,» 

£ fc&< v-^O^^ItilT-^ Sid frf* £ fc 
SriSSfc-rS. 
[00 13] 
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mm, 2 iiwwioflasov- ? <o»«s tmri £ 1 1 
[0014] %2 om&itimz. m i «fis-&-«3 

[0015] fli3<0fflK-&**ffi»4, 1 £*:ti!g20 

[0016] m4<7)m£itumi, m i~*3»wf 

<i*ottB^Wrffifcev^T. 1ufBv-?»Rofra!l 
tt* MfBS^fcabOI^X h £ffilEffS2 flrfMcMrtrf 

[0017] $ 5 cOfuBl^mi. S54tf5ffiS-^tt* 

m%<mnmm\% * men- ? mmmz x t 

[00 18] -ett. ^6coffla^:^r?S(i. ffii~H 

5cov^'fL^co{ua^^t*3v>T . mfcztih friB 

ovvcfcfliEffiI^fcfT3£fc£*8Bfct4. tit. 
[00 19] ttz. im&V>%\0yTav r A 5J4, ft 

< traits 2 (oBtttra^a t . Maea^ 

JBcov-^o^^MBII2^«mi^atJ; l 9. £tl 

tMBm 1 mmmmzmt-tmiEmixmM 

[00 20] gfl2<97°n7y-f 712:, |1W077"( 



<mm- mm 1 1$ * 2 Mtswctraii t-c * 

[002 1 ] *l/C. H3(?D7 0 n7r^9{±, 35207° 
n7r4 5fc*ivvc. MBfiuEftfJJ^&ti. MBSStK 

v^TiiBissESiitt«>o , c»«.c:i:*«fai:i-s. 
[ 0 0 2 2 ] ifc, 1 wmmmit, mm 

[0023] ^2cr>^mmt, micom^mmzto^ 

x. r-fxrwfc, y?-y^-x 

t ^yhv-fmvyhVx.Timr-t&zyvz.- 

[0024]^- LTIS 3 (DMftmmi. m 2 c0ll3tSM 
tfcV^T, f)IB*>yh7-^ffly7h^xT{i. lulBIt 

■fa 

[ 0 0 2 5 ] * . *«fflflDSI 1 «*#ftfA*^ 

i?rfBif5i^R7tsa^^tf*87°o^xffl£7)S 
mm-txmb z^-ri^b mm-fi . 

[0026] ^2<0^##:tAW ^IBiSrffitt, 81 CO 

-*;PXU r^-y hT7-^ "eSSBW-SIgi: . buIBd- 
^;Wx yT%»;YV—7b 

*n h7-^k<0lH-C, MBSm^ai¥«4--^< h *, l 

[0027] -eLT® 3(^Ef|tfV^ XM^77ffi(4. 

y r fc I < tta.- if Stffit & r - ^ fc: iff B 
ftSjTLii b liWW^MfaWmx^b (DmX'mmftB* 

vb7~9*ji-LXT-mmLx£.m i mz'€o> 
[ o o 2 8 ] *^Hjo¥»ftSJtx«{±. friEm 

18i|giH¥*£iltf & n-^;kx y 7* » b v-9 b s 
v-tlzry^x^mz-thy-YV^^L. MB 
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■f h z t s^rifi fc Ltz *> s . 

[ 0 0 2 9 ] gfc, *^«R^gffi(7)ffi^^{i. ¥ 

t>mum* » h ix-mmm?-?*-* 
fc-M>„ 

[0030] itlfe*«flB©||«fctJV^T. 

iOffw ^ti-»&fc*fu v-^tsa* 
i^tu^fc, mmmz%m-fizb%<~?-?B 

[0031] 

*^7°0 7rOT#f#tl>. ZCD7°Vl7T-i7bAF 

1ftliZ&XMIiZfflLXffiE£ft'>Xh 0 s -e^^-fe 7 b 
7b£KR*U:fiI£fflvvc W5>*h»ffl»»«0#v- 

? fc f c0± fcMffi $ ftfc !✓ S-'X h fc <0 3 ftjcS^fflftft 

mmm , m.^mmmmmm^z^^ x -5 fc-& 

bit. ^cob^<D^y^-/hM.^Miii-ti>o ZLX. Z 
httSrffifflLT, <7XAfc p-f-yVKOffiB^- 

v^~myt<nimm&zmmm&%Mtmm~$ 

[0032] 

mmm] jar, mwm^x^mco-mmm^mm 

b LX<r)7J4*y hX3-7°£J;t/:t7-te7 h 7-7-5 

a -fwi, mumz^mxi^Lx^hcobmm 

xh&j)\ zcomm±m~3X^&« ^y^vYT-fyA 
<o^fc*jv h^sfflttf ^roett* «a*srfl6tt 

«9*V >7"n 7 7*4 5 fc A F M^COffi* Hll^ttcOS) 1. 7°n 
yrAy\zX >9fHIU -e»l/yX h fc <7X*ay-:7 fc 



fit fc&3 ct -5 \z^h^nmy^> v tww** 

[0033] l32(i*||]|feMtfcftl.'7XAfcfflfg<7)iI 
flffc^XAfc^-fe-y h77^1f'fc*31L «D-» 

O^rm<0«HV^7°n7 r^5T"ltiJtl>. Kfc, >)ia 
£n-;j>fc»L «zh><3» , ^XAfck^'xh^^ft 

f S. <fcfc, ^\SSS^-7-b-yb7^5>f-rtaBS 
L (©-©) . Tv4 XVY*?—? ±.coU : Jxh(r>$m 

Sr. »ffiWHlfgttO*v^7°n7r-<5T-|tiW-|». ft 
fc, ^■7-fe*ybT^9-f'ffcfl!KLfc*3ia6a<or5-f 
*yhxn-Tfc|fO^&$ffl^fcJ: , 3, 77-f.xyhv 

[0 0 34] ftfc, Hy^vYTi-yA^X'mm^^^ 

v-?{zk^mit&-*y^vyi*Wftth. -t%b 

^ y h V- ? ) fc CO 3 <fc7fitt*ffl*f ffi Wlffi 
*>-t&/^S^S)|.„ o4>9s y^'Xhfc^XAV-^fc 

(J03ijc7cW^OTfi*M^^^s*> ft^ys^y- 
^fcis^s^u - y a y*ss# , ±3*w»aj* t?«iffi 

l^T7 ^< y h-7-^cofi#fc-a:-ri> fc # cr>m\& 

* . U : JXhb <7XAV-^ fc <0 3 <JC7Cft^ffi*tffiIHI 

■f-s-^to, ^<i^T5^^yMtaii«^7-fe-y 

[0035] <Xfc s d«0^7-fe -y hfc^'S N 

<,zm^Xiyx.J\cD7y4*yhbm%;$:'iT^. ^Xcoiy 
a 7 Ycom^WJ-fhb , ^xa^tXp -y yt^jffiS 

L (©^©) , 3R»*fT3. 

[003 6] Hl{i3j-7-fe-y hT-t7^-fO«S-* 

i". PlHfc^-rJ; 3 fc, u^7-fe7f7t7-{fil 

^XAW^S^rSf-^ 7^61, f-r >y ? 6 1 £ X N 
Y, Z^|f0fc^W$-a:l>XYZXT->''6 2. 1/y'Xh 
^Oif^T^x; \W_k<7)7 5 ^ y h V- ^ O^B^ 
**tHat6«a*0TTIBtt<^V^rn7 r A y 6 3 , 
A F M^cojftt'Brffitt^J, I, WSMotj'xi yr4y6 

4, R^a<oT7^^yb7.a-rfcisi#^Mai^6 

5. HXVifytv hT-fyj^lkmmMl. tpr>T 

yA*vY^~7<n^mw&fy^T7A*yYJ!y*.«t 

h tJtffi-r t is 5 a U-^ &&tt C P U 6 6 *ffl|i 

[0 0 3 7] *7-te7 hTt?^!! ^cO^tii^fcE 
7tSB^T5^^yh7,3-7THl^g|fi|| (TI S : 
Tool Induced S h i f t ) ZWSt&tt 

tbcOtimt:%\-oX^&iKgti s fo&. zcommbixii^ 



!(7) 001-345250 ( P 2 0 0 1 - 3 4 5 2 5 0 A ) 



LT , 9-28018 6# &$8fc^£;h.& J; -5 * 

-vYT-fyA wzwmw&r vA *yhza~rtn 

tTy A * V MftajSR*flW-ei*K, 0!;l(4*:*7-te >y b 
775 4 rTf4BJ1«^^£fflv\ BJ^SarcttWffi 

[0038] *7-fe<y h7r5-f1f(4. S«T'*£g 

fc, «$£OS3^»fcftLT*$:0:*7-fe<yh7T5'f 

U R3KgSfc^7-fe-yhT-y-5^if(?)S[^L<-tl» 
#S(4&V\ 

[00 39] <I«:t7^ h7T5^-?'-t14, 75-f^< 

y h ^~^^m^^mmiWL<m^ruy 7 a 5 

WC(4f:TCtPJW-|>. 

[ 0 0 4 0 3 act, S3i^ancfi!^rs^-x5>f y#* 

[ 0 0 4 1 ] EI 7 «H3KSSi: . M3ft&JI# 2 4 8 n m 
X'fo >7 K r FXdf f c^«ft£ffifflbJtK 

rFH3^1f'C$)l.. 13+013(4, Cl«0248nmfc 

— f 5 *^<7) 6 3 3 n m<03H63K 6 t*f LT(4*£ &JR 

4fc, 63 3nmi£#Wtl±felRllt 

5 4 ^ y M&ft«JRH£75^ V h^ffi^T'MEb 
T^ttifS7 0 nmJiLh<0iti<7)75^^y h*«Jtgfc?jro 
TVtfc. l>LKrFE3fcl*KT14, ffi3i<7) J: 3 6 3 
3 nm3ef#fiOfit±felRI|*^±^V^ca6. jMUE^t 



[0042] %ZT, m7(0K r FJBOarTli. H e 
- N e U~ f 5 frio<F) 6 3 3 n m(r>^.^tXh^Wt 
6 fc*f L T <0*JR3S**«E S tut 7 5 A * V Y m^kifi 

[0043] El7<D75^yM&M(4, -10633 
4 X >h~?-?<7)± 1 &II§T3fcO&£ffiffl L,fc*"C75 

AXVY*ftotctb<?>\><?yX'hh. zcofaft&xit. h 
U 75^^yhX3-7AScOHg0M8tA*f^-tir 

io, mnuyxi i&£v§j-i4*i&af>k8& 

1 3 fcjSJIU LT>>xy\W±<7)75^ *>h 

13. 55-14, SftP-yXl 1. OfciV 
h*-AX7U-y^9S:^L, %LX3-V9 9 1 5T0E 
iEftfc^tl, CCD^7l 6±tC#l 7lr^t- 
^>„ fill 7(4, CCD^^^l 6T"3KmSm$tLT. A 
aa«*0fflS? L |lI»£-dt»3yUa'-^ 5 1 fcffiDjM 

its. 3yt°A-^5i(i, iwft^FFT 

yx^^commzxmt, <~x? a> *£«<-m> 

yh^^^'^fc^a. 

[0044] >7Xy\W{i s ^xyN-f^ >y ^ 2 1 ±teK>> 
tL, ^XAf-^7^2 1(4(9 -Z Xf— V? (WM^®) 
2 2±JiZffi$.ZhX^&, >)XAWl:f+y?2mi 
loMM-li i k fc i 0 . t*t tT , ^xyNWO 

flflfcWlfcVU 0 fc LT V ^fc . (9 - Z Xf- ^'2 2 (4 
f-^hXr-^2 3^±t«$^ ^xyxw^^*- 
#X#[6j (M»^l 3 <03K«d5ri<9 ) t±T»§* 
6. f-^bXr-^'2 3(4, V~^m\2 6XMm-t 
SX-YX-r- y'18±t«§tl, >7x;M«K^ 
SURSfe^ 1 3c0^fflt»LT, */jNfc^S J: 3 t«E 

-T^o 4fc. f-^hXT-v2 3M§T7^-^Xyj^ 

3±lC(KtfcA-S 5-2 5 k P-fT*l|-26fc± 

-ifT*lt2 6(4. 0^iltT3ytA-^5 It, 

[0045] 29 (4^XAW£iS$ft5jS$ 1 3 c07 * - 
^X©atfiS^-fl>^a6c7)7 ^XH"JM&« 
-t&^3M. 3 0(4-?-<O^3K^t > $.&. 7t-WEIit 
fc, 8H»3te¥*l 3c0ffifflt^tTI>y g -y bffl(0ftl# fc 
^ttiL. ®tttB*Sft*, f-^hXr-x2 3t1iE-tS 
i^fcLTV^. ^xyNW0qcO7^— #Xf!|JgiL ^tU 
^3 0)&^[IlllS:iitTriyh o A-^ 5 1 fcfUHitfciE 
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[0046] i2\mi-mws9-y^^hv^9 

[0 0 4 7] i^flt^fcfcv^T. 7r-*pv7>?W 
cOXUXlii, TJJxyhmnfa ^y^vYT^yA 

SIW^ i/^^;H2ffi_Lco«THl^^-y^ 

[0048] ifcfc, *7*y b7*94lffc*iVVCl/5; 
7> r » HU fc 7 5 4 * y h V - ? A M0»gttfc£"3 

linger Associate s ttS<9.E M F L E 

x^) T«1U *<^fflj^>754*:/bV-?A 

[0049] tztlL^mm, K r FS*S*C7)TT 

C0«^c0^^7^y h7^5^ifTc0J^T p tt. F 
FT (SBfi7-yx£$!) fcKJ&3*r$\ 

X7t UBAvant ! ^Me toroPol e W 
[00 50] #7-fcy h**77-f;rfybV-?AMcDi: 

M#WM»&*f-£\ *7Hry b*«^J:«BT. TSBB. 
tfc»tf>Ti3Vvt\ ^7Hr>y h7^^-fif'T^$0iJI^fL 
%<D, V^c0^Tl>^7^^b^^l)^i:^ v C^ 

[0051] mz. mmmnm*. @9~i i £«ffl 



co±S-3trn 7 r 4 v 6 3 tffSJI Ufcr-? £jR 
-f. Ell 0J4Pi/*Xb^#^75-MyhV-?AM 
«±Sr3K7°n 7 r A 5 6 3 ft til Lfcr - * fclSSE Lfc 
f-^t^rt. HI ltel29£J;t/l 0«vy*7.h»fi 
iff^'lf fflrh T v A * y h £ ^ S a V - ? Tim 

[ 0 0 5 2 ] ifcfc. T5^^>-b-7-^AM<7)^]IIJf^ 
SSttfD^rffifb^llV ^7n 7 r 4 5 6 3 T'ft«l LfcUr 
H£\ AFM^c0fgBSc0"arfgtt«*|.7' > n7T'f 5 64 

^itt<0iH7n7 t 4 5 6 3 b LT> S 5*7 

(Mi r a u ) TM^ffifflU^3£^W&7°n7r-'f 7 

[0053] H12t*-rJ;d*, Si^Uffljt^T^ 

£fc«j&$-i> . m 1 3 a N i/^M3 ^mm-mm 
r n 7 r 7 6 3 trtwtt s ^ t . fg«TU"f gttw * s 

7'n 7 r 5 6 4 TrWr § fc T\ Htt^KKSSrfl 
6 i t h . 7t7°n 7 t -f 5 6 3 •CftSll-ri»*S#. 
S i <077-f * >-bv-^ AM|gM•C•(afc^t••ftfll3K*> 
KW§ix&i!pfetS)S„ U 3 t, Hl20J:'5t. V^' 

XhSr^L^T'li. V^'7.b(7)^R(f6 3 3 nmfc 
i5^aSW6 0%JiLhtftV^*?\ 

•S. Mft&£>s 7°o7r^7 6 4(4U'>-'Xh^W^fhiJ 
*7'n7r^76 3tiV^h&®tTSiffl 

[ 0 0 5 4 ] * Z 3£7°P 7 r 4 7 6 3 TOlt)I^« 
^'7n 7 r 4 5 6 4 T'fHB! UStS£fc£ o J: 3 ^KIES 

0, *7°P7r^76 3t*fLT7°P7r^ 564&^ 

^'^•(tt l> . C: <7>WK£ 7°n 7 r 5 6 4 1 7 
T^56 3<0H^rCfHiL , CHSW»*S«>T*J&, * 

^fefc. -cou-jxhm^mm'tfumvrmzmLx^: 

[0055] Lfc^'oT. Z0)iottffi£*mm8fc 
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co&xmzMLXft 5 Z fc fc J: 0 f <DttiEl*»ift* 

3u7°P 7 r 4 7 6 3 co?hX°7 y 1 * V Y AM<D& 

mmmmiw z.<?MiEMi#mLx*7*vh* 

ffl&^lfcth Z fc tfiX^ h . 

[00 56] 7°P 7 r 4 7 6 4 fc LTffifflfi I. A F M 
fc LffiCD (CriticalDimension) 

sue. mnmm. t-y iiiiAa. 57 *x 

WtffltS£ fc >y h fc LTHBIStlfc. D i 

gital I nstrumenttlWf-OO'yg 

y • ^ hnn^-AFMaw&fii). iW^tai 

KSii, 7t3-7*5fe® 5-2 Onm) i^f» 

ym&ft^y^ mmmmo . s n m > ^cwaj-t* 

*Tt°xy"£l» (#¥4MBflgi nra) U, ±mm 

^fSMsST' i> ^ >y b° y H fc u? /IT'V > t , 7*n 
-7*£ 200-400kHz cojmmWffl.XWM£-£X 

traw- mm-h & . 

[ 0 0 5 7 ] 7°P7 r-f 5 6 4 fc LTffiflJ-CS Sttt#t^ 
cD7°P7T-f yb LXIiis 3 0 0mm^XAy>£i$£fj-- 
SMfg^ KLA-Tencortl»HRP240E 
TCH (HRP : H i gh Resolution P 

r o f i 1 e r ) *9j*ff fetl*. SfWifyottauKS 

fct AFMTWP-7"h|3jti)#?r1-.&X^^5^ 
ftffi (¥&4 0 nm) fci 9 . 

(Stt^iflio. 0 2nm) •em-ri.tvi'S tco-e* 

■5 . .*¥Sl*llc»4» ft* 9 0 At m» 5 7 nfcHW* fx 
VCWIl 1 nm) tl.Xf-y't, ft* 3 

0 0mmO-7^P^fflJi^lJ^tl» ; E-^IBiJ^T-> ;: 

jsrc? y 7°;t^± t x ? 4 5 x %h vx?m<m)± & x 

fiM2ih H-Mfcx^ 7X£x{fTtraWfifcX:M 
stiffs ffirx^i? v&^yrivnWM^ttxfo 

[0058] mmmtm.^^ru yr^yttx 

LT, 3^7£««i§MffWAT-*l>, ZygottS! 
ON e w Vie Z btfX'% t . $StBftfi 

fct |51l4feil/l SfcSti^jrS^WMMt' 
£>S. HI 5&$5^$iH§ilO£ft£7jrf. 1314 
fiHl 5+O$7^MtMMftl/yX7 0£^-f . *f 
ftl^ yX7 0 fifcta, 0 1 4 fcjjstf- J: o N 
6 a- 7 5 5-7 1 fc ftStf#Mi7 21ffiftt>ixX^ 



strap* 7 3^rak^s^*fftffitcav^ccD 

W.1 5bLXW?>yyT*@.mL. &-&^»tix 
«ft7 tftifti fc lei WMIt L 

yX7 o &^tt^s»ai7 6oexy*Ffc.t DIM) 

h'/k-7"fcJ: OMfTf -e L-C»^7*-^XfflT 

S^IBULJtFD A (Frequency Domai 
n Analysis) W/Lt^S F FT (ftl7- 

tt^DflE 0 . 1 n mt'iS^ T-^ fc3Sft LT V^S . 

UMz^xn. %&%<Dtmmm 3*»^>ccd^ 

774tTO^ft^fc, CCD^^57 40lf*h°-y 
f-fci 9 . *T»*IS (M0 . 1/xm/P i x . ) t 

[0059] &±<7)£ 3 fc, #@3fe3uSrffiffl IX, TT 

l 4- 7 7 9 i/xjy& t i "9 r 5 -f ^ y h ^ s- mm 

U ^Z-XW^th^y^'V . *i(fc^-7-b-y 1-7* 

•v u 5-fiffcJ:oT3rai-rS«rfcfcJ: l 9s rp-feXfc<J:0 
^ y h v-?^:K##*f*fc3r& £ fc fcJ; l»ftffi 

[00 6 0] ^7-fe-yhr-r7-flf'fcJ;-g.^-7-fe 

*^ Mlimfe Lfa£#TV) 1 # @ 60>7x^ fc-^> v^T co 
y-^yX(0^T'^7-b>yb$r5Rto, 2ft|«ffli)x 
^NTIi-e^^-7-te >y h ZtiSfttl Z fc i> «IffiXfo& . *> 
2ft@»«^xyN^fcv^T lRl^XAf 

{J |3|- P -y M*l<0 <7xy Nf* ftfxH'^ t ^ fc V> 3 
J;a^*ffT?*-5T. >>XAc7)77^^yhv-^» 
ttfctJ \1ftimW&.co\f^^ifi'^ yi^rim t-Ai 

h. 

[0061 ] J^LbOj; d fc, *H»JfcJ;n«\ ^< 
fck:*7-te>y h7y-y-i^-&^J±mtl>—7-y 

7? 5<*jEn*fcJ: 0 , ^77^ 
fccoEEfit. v^*>KD*<-X5^ y«^»fc<J: l>»ft*Mb 
«9|!aSi>JI*lU * 1 orn-feXfcJ;i575-f ^y|>v~ 
^JB**^f«*fc*6 - fc fcJ: 6SrJS£fl:*HK\ «ft 

s-c-A^ftx^-r-y hcoea^^Sriuis-ri) z t 

x Af^ife^iwg ^4 1 $ € h z fc < 7 5 >f ^ y h v 

[ 0 0 6 2 ] =5ffe % *SffiW4±aH«WfcR£StLi. £ 
fc*< . S«38»LTiat1-|. £ fc#T"# l> . «jitr, 
_B$fci3^Tf±, micoXo^ jj-7-fe'y h7'T'7^f s 



5£gttrtT7>f *VHt*MM& J: -5 tiZLX^&tf. 

[0063]*/;,. i^mmm^m^xn, *ma,zm 
coim^x-m ^x^&tf. zmzm&^tth 

*><ott£v\ miliar? wSKtol^*!: 
t fc J: l>fifJK£"fM< *£ fcaWC* 

Mmztuz< ^mzmm in 9 . m.mzK-zyj 

[0 0 64] ZCDXolZ, *%®HZ$t^X?i-7*>y Y7 

'mm-r-fiz. mwmx-p^»x)v-r - y Kotaa^ 

[0065] ±$fcmvt{i|il8&y^-y£g3£ 
Mi<zffi®,1$til TyAtvY ffilii&tDlM^Z . 7y4* 

[0066] <¥»*4it^XTA«0ll»J>»fc¥* 

#:tawx ( i c^ls \m<rpmtk&*j-T^ sum** 

;k ccd. SJU&M'vyH. v^nvyy^Q <d4i 

[00 6 7] Ell 7\Z-£foi/XT&Z$ > &ftMfrt>m 
itiLX^MLfci><DX'fo&* H4 1 . 10 1im*f^' 
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mmw v ?yy <m.. mmm.. mm. 
ym&mm) mcgfflws (fi^Tna. «ia 

8. »coa^s*3yt° A -^ no. ztihimA, 

XAWy % >y h *W$fth n-#/l/X U >y h 7- 

? (LAN) 109£ffi;LI>„ *XbfIyXfjM 0 
8te. LAN 1 0 9£ W^hg|5^<y h «7-?T*6 

^^^105 tS^-rs t&xnv- h 7 x 

k . ^*»fe<or^-b^*wpsi- *. y 7M nee* 

[0068] 1 02-1 0 4{i. Sm^mw^-- 
1fkLT»i|HWW^-*<^«3tI«-C*S. ill 

*§i o 2-1 0 4&. Sv^M&l^-tffcJR-t&xm 

V\ #1*1 02-1 04rtfc{4, a^O^jig 
B10 6fc. ^-tlfe^^T-f yh?^>y h^^fS 

n-*;Vx'JT*y hv-? (LAN) 1 1 it. #M 

®sai o 6<irasaii««i*siffi-ri.s^Bfc 

MfayxfAl 0 7t* i- iSft^tl-TV^<, #X*1 0 
2-104 fci&ft&flit** btai/XT-A 1 0 7 (4. 
#X*«^LAN1 1 l^X^^hSP^-yhy-^T"*) 
-&-f y?-*v h 1 0 SK^^SfcftO^-b^x^ 
^(Ci^Ii^LANl i l^fe-^y^ 
«y M 0 5 Jr^-LT^y^' 10 1 H<7)*X h^Ji^ 

Xfi^ 1 0 QlZTf^XtfvSmkts:*) . *X h«=/X 
fAl 08«-b^^Uf-'f^tj:-5-tRB^tLfcJ--f ; 

Y 1 0 5^LT. #S^jt^ai 0 60S9ftR 

^coffl^ntMiE-rSJE^fffg (Pi.(f. h y 7'Mzm 

^. «KOV7 h»7xT. / Vk7°1f^fc'<0{S i 5l : 
1f fg^O-^W^SftKI. ^ i: I) . #I«1 0 
2-1 04 k^y-f 1 0 1 fc<9iac9r-*5Ifi*iJ:tf# 
I^cOLANl 1 lTW-^jiflWi. Ay?-% 
>y hTMRWt*eiS*iTV^ffl<S7 , nh3;W (TCP 
/IP) tfmmZii&, 5rfc. xm^hSP^-y 

h7-^y ( ISDN^if) zm%thZ.ki>X'%&. & 
-fjL-lfW-^^-^^^tT^^-y h7-^± 

[0069] §T. H 1 8{42[s||tt}g®<0^*^Xf A 
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SrEI 1 7 k ttS&MBefrbV) 0 ffl ixmmifcvzmx' 

S*y bV-^TlS«!LT, RJWU*-y h7-7£:frL 

*3i{r*-& h*. 2 o i asB^ntJ.-ir 
\mk Lxmi&m.2 o 2 , u s jx h»iiB2 0 3 , 

Stt L A N 2 0 6 TaiRF ftT "f V h V % 7 V 

u ^xh^a^xf a 2 0 5XW3.74 y^sasta 

wans* -#220. j»itB7 2 30 * 
y?* (ms&x*-*) commmm. thwi-m 

11, 22 1, 2 3l£fli;l, £ft&&±i$U:J:'3fc 
&W-^-7 ktffl* 7 b 7—7(0?- h fj x -f £ 

ti^f a 2 0 5 k , ^ao^y^va^xf-A 

211, 221, 2 3 1 ?hg|S*7 h7-7 2 0 0 

k, WMyJ ><7MW)im±lX It 3 tiK VvfiW 

mizwssw>*yyipiM y?-*v v 2 0 o-^u: 
[0070] ^f«8tx«tiftai3nfc««BSiiitt 

-X k . fB-S^SfcX h 7£ iifc* 7 I- "7-? 7? -te7 
ffiy 7 h >7 x 7ft £> If fcS§fiiWffl<9 y 7 K>7 x 7 £ §5 
fi : -n,rjyb" J L-^2r«il, 0 teHSBfc LXteftM* 

-^wOfc ±£*7 b7-777-fe7ffly7 h 

ff ei 1 9 t-M^^-r J; a %mfficr)3-~?4 y 7-7 x 

Wffil (40 1) . isVTlH-yrt (4 0 2.) N )>57" 
)l(0ft& (403) , ?g£0 (404) s JR&£ (4 0 
5) , mt (4 0 6) % (4 07) , m& (4 0 

8) ^ffi$6£HH±^A*ifl^cA7rfl>o ATJ^ft 



ft § * O^*<0)i W^^'lf tWiWf - 9 ^-7 
^fejifi^ itr ■< 77"l/-< ±fcffi^SfLS „ * ft >7x 7 
^^^WftflW-iJ.— ifW y?-7x-7«:£ fefcH 
^rk<A^y\'-yy7K (4 1 0~4 1 2) Sr^ 
SL. ^^-^{i#ili«§<i>tp«ffl^fc7^-b 

7 Uc 0 . ^yf'ifiW^fh V 7 h ^x 75 4 7*7 y * 3 

feSB^Stffiffli-iSR^-y 3 y«y 7 h ^ x 7& 
y7h<7x7i>«ffi-ri.. 

[007 1] JfcfcJ^iifflLfc^S^'rASfiraLjt 
^EflcT^M7<D«5irn-fe72:BJHJ-ri». 02 0 {4* 
^ftr'A - -< 7^#:W^»m7°p-t7<y)7 o-Sr^-T. 
7x-y7"l (IQHSi^) •C-}i¥#*rV^7co|lIISlftft 
7r>yT2 (V77«£) •Ct4»tH.fciI»^ 
7-y^J^t)tV77^SfM-S„ Xf773 

( ^x;\lB§) ffi^ y 3 y^(7)$m£fflV->T?xy>>£ 
!8Jttl). 7f--y7°4 (<7xATn-fe7) {iBuXSitif 

«"tu lEffliLm^t^NSffl^ts yy^5 

(OX-tv 7 5 m&iLX) mglMkmiti, XtvT 

4 fc i o T iufc <7xy n * ffl V ^T^ftf - >y ^ W 
SXgTt) 1 ?, 7-y-feyyyig (^M^y^. ^Vr 
-f y^) , A-y^r-^y^ig (f-«y7'*fA) 
TlS^-t-tf. 7f -y7°6 («) T{i7T-y7 > 5T^ 
SStLfc^Wtcr^^ 7coiJj«I2r7 h , BAttf-7 

. z 0 Lfcxmmx¥m#TJU x 

tfftfcU Ztizm (7r«y 7*7) -fl), fflSkf* 

^7 hSfcH&ffift*? b7-7 ^^tT^ta^g 

[ 0 0 7 2 ] 122 1 teXfE^XAro^XcDPW^n 
7r>y 7"1 1 (®-ft) Wia^U® 

•ffcS-frS. 7x7 7-12 (CVD) tli^XA^fflfciffi 

»B8*jRB!W-4. 7T-y71 3 (WBBA) T1i^xy\ 
Xtlffi^H^tioT^-fl.. 7r-y7°14 (-f=T 
yfra^) t'ti^xyNt^^-ytrfl-^atf. xf»/7l 

5 (l/^7h^a) -Cti^xyNtiS^J^M^rt !> . 7 
t 7 7° 1 6 TliXIBIKBfl LtzM'XMW.IiZi. ~>X 

vxtomww -y * ^xAicflsffRafrf & . xf7 

7" 17 "CJilSJKLfc^XASrSIR-ri. 7f7 

718 (lyfy/) TliSffiLfcl^^XhTOhOiP 
^^ffJDKI). XT7 7"l 9 (uy'xhmm taxy 
f-y^^-C'4^ t =5r-5 V : JX h ^ JX 0 H^< . wtl 
*>(07f->y7S:^ 1 93gLfi : a;ttJ;^T. <7xy\±fc 
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%mzmw^? -yitmm-h. &jmx-mm mm 
nmi-t mm Ltammm^xT-Mz x -> xmm 

[0 0 7 3] ' 

nrfcs itkW±.<w—?w$.mmLx*7* ? h m 

#U ^jj-7-fc -y YiKmLxmi%Wb^2^Wt 

lESrH l/Cfr 3 ±a*c Lfcfcfe, IS 1 

1 2 £ k & < V- ? m&Mflk Srff 5 £ k - 

L,fc**oT. is i wwkov-? \<ziimm)^ 

ftt& ; k 9f&£t£:*7-fe v h £ , $li|a^ 

1 ftflwoffifi^tf £fr oik * & . 

[01] H2*»3j-7-b-y hr^^f^coffi^Srf 
ETC* £ . 

[ h 2 ] *wMcD-mmmi,zi3 mvxj vt fit $m 

[123] H^r^^^yfV-^^i^AFMftt 

MLtzr-^^-trnxhi . 

[04] ^^;kCMPkPf{ftl , CV^r7'f^>'bV 

[05] T5-^ybx5-tLT@«IM^5MiL 

[06 ] .xybx^-k LTfg*t^ s f££L 

[07] H2<f»or5-f^>'MIW»tJWlUfc*3K 

[08] ^Wfl^T^-f^yh^-^WBffSflKi^ 

[09] l^\XbM»«75^yhV-y^:R 
*f7n 7rO Tttil Lit r-* £ St0T** S . 
[010] l^XhMftf£^77^y^-?c^ 
■ ttZmrnyrJ yXmiLfcT-fZWtlE.lfcT-? 

xtitarct>t>. 

[0ii] wjxvmmtk^mmi^r^A^yY 
[0i2] v i>\x M»eti<o s i x »,i->mmzi 
[013] vvx vmmms i x^y^snfc i 



$ 75 -f y h* <OBfBS Sr^-f WrffliafJfe & . 

[014] 0 1 5 o s 5 ?T$fha*tft v yxw& 
*ktmx°foi. 

[015] $ 7 ?T8£to8fi£fr£*-*- 0T'ifc & . 

[016] a f m - 7" k ttil-9- y 7iv* 7j<tm 

X'db h » 

[017] ^m0>M xco^yxf^ zfomm 

frt>MfcWi±mX'fo& . 

[018] ^W^-/ Xc04i^>-Xf-A Sr^iJO^S 
[019] f >f y ^ - 7 x -XcOftft:^]^*^ 0 

[02 0 ] r*U xnMMrv-kxcoyn-ZWm? 

[021] vx.j\T'a*xmmthmxh&. 

2:7X1-7, 5 :%M (HitfHe-NeW 9 s ) , 

7 : 7r^\ 8 : X»>fflS&(&&. 9 : t'- 
AXT'J 10: Dk-VyX, 1 1 : ft^y 
X\ 12: ^?/k 1 3 : 8*888(3^ 14:5 
5-, 1 5 : 1 6 : CCD^5, 1 7 : C 

cD>^5±fcj&££ftfcr5-Mybv-?tgL 1 

8 : XY^f-^ 2 0 : IPM^m 2 1 : <7XAf- 
-¥-yy\ 22:5-ZXf-y, 23:f-;khXx~ 

2 5: A- 5 5-, 2 6 : y-1?T$#h 29:7 
*-#XfHPM (flbfe*) , 3 0 : 7*-#XfHl5fi 
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